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Abstract

Most individuals with drinking problems do not receive treatment, generally because they do not
perceive the need for it. It is difficult to access this population of problem drinkers in order to
encourage treatment-seeking. A web-based program was written designed to increase motivation for
change. The program guided non-treatment-seekers through a multi-stage assessment, and provided
them with feedback. Level of interest in treatment was measured pre- and post-intervention.
Compared to baseline, after the intervention significantly more individuals rated themselves “very
interested” in participating in some form of traditional treatment (19% vs. 28%), and their focus on a
specific modality increased.
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Introduction

Efforts aimed at reducing the disease burden of harmful drinking often focus on the development
and implementation of new forms of treatment. However, the number of individuals who ever
receive treatment (approximately 1.6 million) is far less than the number who actually need
treatment (approximately 19.4 million) 1. The most common reason that individuals requiring care
do not receive it is that they do not recognize the need for change. Therefore, regardless of efficacy
considerations, converting problem drinkers into treatment-seekers is an essential first step in
reducing the morbidity associated with this illness 2.

Efforts to improve help-seeking are often guided by the health belief and service utilization model
which emphasizes the influence of barriers and incentives such as economic and geographic factors
as well as social influences and dysfunction in daily living 3. Interventions to facilitate referral and
treatment have included outreach programs 4, reducing waiting time for treatment access 5, and role
induction and preparation for treatment 6. For patients with substance use disorders, person-related
barriers such as shame and problem recognition appear to be most relevant 7. Consequently, an
intervention designed to enhance internal motivation would be a useful way to enhance early helpseeking.

Because of the magnitude of this problem, illustrated by the large percentage of individuals with
alcohol use disorders who do not receive treatment, low cost approaches are needed. In order to
explore one approach to this problem, a Web application was written that delivered an automated
intervention based on the principles of motivational enhancement therapy 8. The application guided
users through a series of evaluation instruments and rating scales, and then provided feedback based
on the results. Because it was easily accessible, completely anonymous, and did not require a
commitment to long-term treatment or behavior change, this application was able to reach a hidden
population of problem drinkers who did not access traditional forms of treatment (Lieberman and
Huang, in press). The current study was designed to evaluate whether use of this low intensity
intervention increased the participants’ interest in receiving formal treatment for their drinking.

Methods

3

Application

Individuals with current drinking problems who accessed a Web application designed to increase
their motivation for change 9 were evaluated for their level of interest in four modalities of treatment
before and after completing the program. The Internet application was modeled on the Drinkers’
Check-up, which is a component of motivational interviewing, a form of psychotherapy that
facilitates behavior change 8. The Drinkers’ Check-up involves a multi-step assessment that
encourages a patient to see how alcohol consumption is negatively affecting his or her life. It is
hypothesized that this experience increases awareness of, and concern about, these consequences 10.
The process is non-judgmental, non-threatening, and objective. This approach allowed nontreatment-seeking drinkers to be recruited for the study.

An open source application was developed to present the questionnaires and determine feedback.
The source code is freely available for use and modification under a Creative Commons license
(http://creativecommons.org/licenses/by-nc-sa/3.0/), and can be obtained from the corresponding
author. The application guided participants through a series of questionnaires which included the
Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES) 11, the Alcohol Use
Disorders Identification Test (AUDIT) 12, the Family Tree Questionnaire 13, and the Decisional
Balance Questionnaire 14. Participants were also asked to provide non-identifying demographic
information, history of alcohol use, and history of treatment.

Assessment Instruments
The SOCRATES evaluates a patient’s readiness to change in the context of the transtheoretical
model of health behavior change 15. Patients are scored based on their recognition of having an
alcohol problem (recognition subscale), their level of concern about whether alcohol is having a
negative effect on their lives (ambivalence subscale), and the degree to which they have initiated
behavior change (steps subscale). Patients are given statements to read, and then asked to rate each
statement on a five-point Likert scale, ranging from strongly disagree to strongly agree. A calculated
composite score ranges from –4 to 76, with higher scores indicating greater motivation for change.
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The range of possible subscale scores are recognition: 7-35, ambivalence: 4-20, and steps: 8-40.
Miller and Tonigan evaluated the psychometric properties of the SOCRATES in a sample recruited
from a multisite study that included outpatients and aftercare patients who had been diagnosed with
alcohol abuse or alcohol dependence. They reported adequate internal consistency for each subscale
in a test-retest study (alphas = .87–.96) 16. Temporal stability was also supported in this sample; 2day test-retest correlations ranged from .83 to .99.

The AUDIT is a ten-item questionnaire designed to distinguish light drinkers from those with
problem drinking. The screening instrument has been shown to detect problem drinking with a high
degree of accuracy 17. Using a cutoff score of 8, the sensitivity to detect current drinking problems is
92%, and the specificity is 94% 18. The items included in the AUDIT were chosen to reflect three
dimensions of drinking: alcohol intake (items 1–3), alcohol dependence, such as difficulty in
controlling drinking, neglect of alternative interests, and physiological withdrawal (items 4–6), and
adverse consequences (items 7–10). Possible scores range from 0 to 40, with higher scores indicating
greater risk for problem drinking.

The Family Tree Questionnaire provides patients with a consistent set of cues for identifying blood
relatives with alcohol problems by using a family tree diagram. Patients are asked to classify
relatives into one of the following categories: never drank, social drinker, possible problem drinker,
definite problem drinker, no relative (applicable only for siblings), or don’t know/don’t remember 19.
The test-retest reliability of the Family Tree Questionnaire to detect drinking problems of family
members was examined in a sample of 60 male volunteer university undergraduates. The instrument
was completed twice with an average of 4 months between administrations. Test-retest scores of the
number of problem drinkers reported by a subject were significantly correlated for first degree and
for second degree relatives. The reliability of the classification of an individual family member was
also found to be satisfactory 19.

Subjects
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Individuals who found the site spontaneously, or responded to a search engine advertisement, were
eligible to participate in the study. This strategy allowed us to collect a sample of problem drinkers
self-selected for some interest in learning more about their drinking. Inclusion criteria were broad.
Study participants were required to have current drinking problems as measured by an AUDIT score
of 8 or more, enough experience with the Internet to find the site, and the ability to successfully
navigate the simple user interface. Participants registered for the study anonymously, and provided
no identifying information. Internet Protocol (IP) addresses, which can potentially be used to
identify a user, were not recorded by the application. Informed consent was obtained by having
potential participants read an information screen, and then click a link to indicate whether or not they
chose to participate. The study was approved by the George Washington University institutional
review board.

Dependent Measure

Before starting the program, participants were asked to rate their level of interest in four modalities
of treatment/fellowship using a five point Likert scale. Users were asked, “Are you interested in
[specific modality] for the future?” Anchors were provided at 1, 3, and 5: not at all, a bit, and very
interested. The four modalities were “going to Alcoholics Anonymous meetings,” “individual
therapy,” “group therapy,” and “taking a medication that can help people who want to stop
drinking.” The same questions were asked at the end of the feedback module, and the pre- and postintervention results were compared.

Focus of interest on one specific modality was also assessed by calculating the difference between
the top choice and the other three choices both pre- and post-intervention.

Because all data from the Internet application was provided anonymously, the degree of correlation
between certain variables was analyzed and compared to correlations found in previous studies of
non-anonymous patients. Identifying similar correlations in the data collected via the Internet
application would support the likelihood that the participants entered information with some degree
of accuracy rather than capriciously. Relationships between the following variables were measured:
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The three subscales of the SOCRATES, number of drinks per week, current severity of alcohol
problems, age of initiation of drinking, and age of first drinking problems.

Analysis

Summary statistics are presented as means and standard deviations for continuous variables, and
percentages for discrete variables. The t-test was used to compare the level of interest between the
treatment modalities, characteristics of subjects who developed a high level of interest in treatment,
and the change in the degree of separation between a user’s top choice and the other choices. Chisquare was used to compare the number of users with high or moderate interest in at least one
modality pre- versus post-intervention. Pearson’s correlation was used to evaluate characteristics
within the online group that have been previously found to be associated with one another.
Differences between genders were also analyzed as a measure of putative validity.

Results

Between December 2005 and May 2006, 244 Internet users completed the motivational Web
application. Table 1 presents the demographic and clinical characteristics of the participants in the
study. Because subjects participated in the study via an automated web application, diagnostic
interviews were not performed. Problem drinkers were identified based on a cut off score of 8 on the
AUDIT 20. The average score of 18 placed participants well above this level, and the item responses
indicated that they suffered significant levels of alcohol-related morbidity. For example, 74 percent
of the participants reported experiencing a blackout in the past year, and 43 percent reported that this
occurred at least monthly. A quarter of participants responded affirmatively to the question, “Have
you or someone else been injured as a result of your drinking?” Finally, almost two-thirds (64%) of
the participants reported having failed to do what was normally expected of them because of
drinking in the past year, with about a third (32%) reporting that this happened at least monthly.

Prior to the intervention, each of the four treatment options was given an average rating of between 2
and 3 out of 5 on the interest scale. In general, there was a low level of interest in this untreated
sample. However, the number of users expressing a high level of interest in at least one of the
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modalities increased significantly after using the Web application (Figure). The number of users who
were very interested in at least one of the modalities increased by 48 percent (46 vs. 68, chisquare=5.43, df=1, P=.02), and the number of users who were at least somewhat interested in one or
more of the modalities increased by 30 percent (69 vs. 90, chi-square=3.99, df=1, P=.046). In
percentage terms, prior to beginning the motivational assessment 19 percent were very interested in
treatment, and 28 percent were at least somewhat interested. At program completion these
percentages increased to 28 percent and 37 percent respectively.

Users also became more focused on a single treatment option following use of the program. The
difference between their top treatment choice and the other choices widened from 1.02 points to 1.24
points on the Likert scale (P=.024).

Twenty-five of the subjects converted to having high interest in at least one modality after initially
rating none of the modalities “high interest” at the beginning of the study. These converters differed
from the non-converters in a number of ways, as shown in Table 2. Converters had significantly
higher recognition and ambivalence subscale scores on the SOCRATES. They also reported
consuming more drinks per week, and they scored higher on the AUDIT.

Findings that have been observed in other populations were tested in this population in order to help
evaluate the validity of the data collected from anonymous study participants. The recognition
subscale score correlated with drinks per week (r=.17, P=.009), and with the AUDIT score (r=.62,
P<.001). The number of drinks per week also correlated with the AUDIT score (r=.34, P<.001).
Each of the three subscales of the SOCRATES was significantly correlated with the other two. Men
reported consuming more drinks per week than did women (39 vs. 25, P<.001), and they reported an
earlier age of onset of problem drinking (24 vs. 29, P=.005). Age of first use of alcohol was
positively correlated with age of onset of problem drinking (r=.26, P<.001). Additionally, in this
population Cronbach’s alpha reliability, which measures internal consistency of test items, was high
for the ratings scales (AUDIT: alpha=0.78, items=10; SOCRATES: alpha=0.93, items=19)

Discussion
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The Web application mimicked a motivational intervention by: 1) providing feedback from
assessments concerning the impact of substance use on functioning; 2) providing direct advice when
indicated about the need to consider change, and how it might be accomplished; 3) providing
alternative approaches from which the user could choose to achieve change; 4) decreasing the
attractiveness of substance use through increasing awareness of the negative consequences and risks
associated with it; and 5) allowing the user to identify the consequences of substance use (positive
and negative) that had the most personal meaning.

Use of the Web-based program increased reported interest in treatment. Compared to baseline,
significantly more participants rated themselves as “very interested” in treatment after completing
the program. Focus on a specific modality also increased following use of the program. Subjects
rated their level of interest in four different modalities. The difference in interest between the top
choice, and the other choices significantly widened following program completion. Although the
change was relatively small, progression from a more diffuse interest in a number of options to a
more focused interest on a single option may have relevance for treatment-seeking behavior.

Users who did not report being very interested in any of the modalities before the intervention, but
rated themselves as very interested in at least one modality following the intervention (converters)
had higher AUDIT scores than those who did not. The AUDIT measures three dimensions of
alcohol-related pathology, and it is possible that the greater magnitude of problems that were
presented to them in their feedback session resulted in greater changes in interest levels. It is also
possible that the users who had high AUDIT scores were already close to resolving their
ambivalence in favor of change, and therefore responded to a small “motivational nudge.” The
finding of greater AUDIT scores among the converters supports other studies that report that
substance-related problems have been consistently associated with the likelihood of treatment
seeking 21, 22.

Converters more strongly endorsed recognition statements on the SOCRATES compared to nonconverters. An example of a recognition statement is, “If I don’t change my drinking soon, my
problems are going to get worse.” One of the strategies of motivational interviewing is termed
“developing discrepancy.” Participants who found themselves agreeing with recognition statements
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on the SOCRATES may have subsequently found it more difficult to deny interest in treatment due
to the development of cognitive dissonance 8.

The most important difference between the converters and the non-converters was the higher level of
ambivalence in the former group. Patients who strongly endorse ambivalence items tend to wonder if
they are having problems and are open to reflection on this topic. An example of an ambivalence
statement from the SOCRATES is, “Sometimes I wonder if my drinking is hurting other people.”
Ambivalence is characteristic of the contemplation phase of the transtheoretical model of change.
One of the goals of motivational interviewing is to use ambivalence to help patients identify personal
reasons for behavior change.

Limitations of the data include questions about the psychometric properties of the self-report
instruments. It is possible that questionnaires that have been adapted to be presented on a computer
via the Internet will elicit different information compared to the same questionnaires used in a
traditional research setting for which they were originally designed. Additionally, the sample in this
study was significantly different from the samples used to evaluate the validity and reliability of the
instruments that were used. A primary purpose of this study was to reach a population that is not
typically seen in clinical or research settings, which introduced a degree of uncertainty regarding the
performance of the self-report instruments.

There is also uncertainty of the validity of information collected from anonymous participants.
Lending credibility to the data, a number of findings noted in independent studies were confirmed in
our analysis. For example, Hingson and colleagues found that persons who start to drink at an early
age are more likely to develop alcohol dependence at younger ages 23, a relationship also observed in
the data from the online group. The number of drinks consumed per day was significantly correlated
with severity of alcohol related problems, and recognition of having an alcohol problem 24-26. Men
reported significantly more drinks per week than women, and an earlier age of onset of problem
drinking 27. Consistent with the finding that women experience alcohol-related pathology at lower
levels of consumption, there were no significant differences between the AUDIT scores of men and
women 28. Although the three subscales of the SOCRATES measure different components of
motivation, one would expect to observe a correlation between them related to position on the stages
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of change continuum. This correlation was present in our data suggesting that the SOCRATES
questions were answered with some degree of thoughtfulness and accuracy by the participants.

Excessive drinking is a stigmatized behavior, and under-reporting of alcohol use is a potential
problem in self-report data. Additionally, it is possible that users felt pressure to overstate their
interest in treatment as a result of social desirability factors. The privacy associated with the Internet
data collection technique used in the study may have reduced this problem to some degree. In
general, there tends to be less distortion on computerized versions of interviews than on face-to-face
interviews when stigmatized behaviors are involved 29. In one study, for example, injecting drug
users who were interviewed using an audio-computerized system reported significantly more drug,
sex, and HIV risk behaviors compared to those who received a standard face-to-face interview 30.

Another potential limitation is that the application measured interest rather than actual help-seeking
behavior. Because we chose to maintain the anonymity of subjects, following them longitudinally in
order to identify those who actually received some form of treatment would have been difficult.
However, intention itself has been found to be a central factor for utilization of alcohol-specific
formal help 31.

Unless patients have been coerced into treatment, or their problem drinking has been identified in the
course of treatment of some other illness, by the time they take the steps necessary to receive
alcohol-specific care, their level of motivation for change is fairly high. The transtheoretical model
of change would place them in the action stage. Problem drinkers in the earlier contemplation stage,
who are beginning to weigh the advantages and disadvantages of change, might benefit most from a
motivational intervention that would reduce treatment delay. Unfortunately, this group of individuals
are perhaps the most difficult to reach with the resources of the traditional healthcare system.

The currently available healthcare system is designed to provide intensive treatment to highly
dependent drinkers, while presenting formidable barriers to treatment initiation. Although severely
dependent drinkers have the greatest need for treatment, those with less serious illnesses make up the
majority of problem drinkers, and experience most of the alcohol-related harm 32. Barriers include
embarrassment, pride, not wanting to share problems, and the stigmatizing effect of traditional forms
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of treatment 33. Although access to the Internet is not universal, the so-called “digital divide” is
narrowing over time 34. Those who have access to the Internet routinely use it as a first source of
information on a variety of subjects, including health and medical information 35. Combining
personalized information with a motivational intervention that is available on demand may be an
effective way of providing an intermediate step that can hasten the initiation of definitive treatment.
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Table 1. Demographic and clinical characteristics of participants
N
244
Percent female
51%
Average age in years (SD)
40 (11.6)
Unemployed
11%
Age of first drink (SD)
16 (4.3)
Age of onset of problem drinking (SD)
26 (12.8)
Father with a drinking problem
31%
First degree relative with a drinking
50%
problem
Drinks per week (SD)
32 (24.8)
AUDIT score (SD)
18 (7.5)
Hispanic
5%
Asian
1%
Black
2%
Pacific Islander
2%
White
94%
Figure. A comparison of the number of individuals reporting being "Very interested" and
"Somewhat interested" in at least one treatment modality before and after intervention (n=244).
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Table 2. A comparison of selected SOCRATES subscales and the AUDIT in individuals who
converted to having high interest in at least one modailty and those who did not. Standard deviations
follow the value in parentheses.

Recognition (SOCRATES)
Ambivalence (SOCRATES)
Drinks per week (AUDIT)
Total AUDIT score

Converters
25 (5)
15 (2)
43 (27)
22 (6)

Nonconverters
20 (6)
13 (4)
28 (21)
16 (7)

P
< .001
.001
.002
< .001
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